Introduction

Personal risk underinsurance has been identified as a common problem across countries 1 and can have serious consequences. For example, Bernheim, Carman, Gokhale and Kotlikoff (2003) and MetLife (2009) show that most widows whose spouses' were underinsured had to make substantial adverse changes to their life style.
The current state of research, however, is problematic as underinsurance can only be measured against optimal insurance, and most research papers use inadequate methodology to measure the need for insurance.
We help to correct this by using a full lifecycle needs methodology to examine evidence of underinsurance, based on a comprehensive survey of New Zealand households. This research is also unique internationally as it covers full range of personal risk insurance including total and permanent disability, trauma and income protection insurances, as well as examining underinsurance by household type and ethnicity. Our paper is thus the most comprehensive ever attempted.
New Zealand is typical, with prior research claiming that New Zealanders do not have adequate life insurance and media comments about the underinsurance level of being at a crisis level. OECD data shows that in 2009 New Zealand had the third lowest penetration of insurance 2 among 31 OECD countries (OECD, 2011) . Insurance density 3 is also low.
Contrary to these claims we find, however, no indication that of a crisis in life underinsurance, with ownership levels correlated to actual needs for life cover. There is, however, evidence that levels of life cover are often poorly chosen, with little relationship between ideal cover and actual cover, indicating household considerations about insurance cover levels are inadequate. We did find severe underinsurance for non-life personal risk relating to severe work disruption due to sickness. We find that the major reason for prior claims of high levels of under-insurance is due to inadequate modeling of the needs for insurance.
Our results are applicable world-wide and indicate at under-insurance needs to be more carefully modeled and methodology needs to be more comprehensive than simple measurement of rates or levels of cover and needs to compare actual coverage levels to adequacy levels. We found that traditional insurance measures, like income multiples, do not correlate to actual needs.
It could be noted that modern family structures are becoming more flexible, with fewer nuclear families, so the traditional insurance market is disappearing. Insurance company products and marketing do seem to not be capturing this new family complexity. We indicate where industry effort should be focused on increasing insurance cover.
Reasons for Underinsurance
International literature commonly assumes that households insure because they are risk-averse, and want protection against the costs of low-probability, high-cost, adverse events. Incorrect decisions may have severe consequences on subsequent household financial well-being.
Why do some households not insure? It needs to be remembered that the process of deciding on insurance and on level of cover are difficult. The prospective policyholder is being asked to pay money for an intangible and uncertain future benefit, when that money could be used in alternative ways which may have clear immediate benefits.
There are a number of commonly cited reasons why non-or underinsurance occurs;
(i) There may be information issues or ignorance about the risks or products.
(ii) Households may believe that the government will provide sufficient financial backup. For some low income households this may be a rational choice.
(iii) The transaction costs associated with delivery can drive a wedge between ideal cover and actual cover taken out. Insurance is thus not worthwhile for minor risks.
(iv) There can be issues with adverse selection and moral hazard.
(v) Risk transfer issues might arise, as a person who underinsures their own life will not suffer from that inadequateness. It is their surviving dependents who will.
(vi) There could also be issues of timing and time preference.
(vii) There is also the difficulty people have facing up to the idea of death or permanent disability.
(viii) There can also frequently be a perceived lack of trust in the insurance company to honor their obligation to pay out.
(ix) People may differ in their price sensitivity to insurance premiums, so that some do not consider the benefits of insurance outweigh the costs.
(x) There may be an issue with complexity of personal insurance choices.
These factors can interact in a complex manner. For example, underinsurance for life amongst younger couples can be partly explained by the fact that adequate life cover using future earning capacity based on an average of life-time earnings results in sums which are high in comparison to current earnings. Younger couples may feel they are too liquidity constrained to insure at that level, and instead use a proportion of current earnings. They may also feel they have time to adjust to adverse events, or that adverse events are unlikely to occur to them. It is of interest that rates of insurance for assets like cars or houses are typically over 90% world-wide, indicating psychological issues around personal risk insurance.
The complexity of the insurance decision means that underinsurance cannot be measured by a detailed examination of each household's needs. The best method of assessing this on a nationwide level is a quality extensive survey, of the sort which we used.
Defining adequate cover
The study uses the standard international definitions as discussed in the next section. It is important to note that adequacy does not have to equate with rationality, as couples may purchase relatively little insurance for a variety of economically plausible reasons.
For example, they may choose to place relatively little weight on a secondary earner's future well-being. This study, thus, does not examine the rationality of personal insurance purchases; instead it seeks to explore the extent of uninsured and underinsured financial vulnerability.
Defining Non-& Under-insurance
Non-insurance is easy to define, but major methodological issues arise when defining "under-insurance" as this is necessarily contrasted to a "normal" level. The traditional approach used by insurance salespeople is to use a rule of thumb, normally an arbitrary multiple of current income, and these rules were used in earlier surveys. Gokhale and Kotlikoff (2002) argue that, because individual circumstances vary substantially, these approaches fail to provide useful solutions. Bashshur, Smith and Stiles (1993) introduce a more advanced conceptual framework for underinsurance which is revised by Blewett, Ward and Beebe (2006) . Bashshur et al (1993) point out that underinsurance is necessarily relative to how "adequate insurance" is defined. They define "full coverage" as insurance coverage which provides complete protection and define "adequate coverage" as a less comprehensive set of benefits. They defined "underinsurance" as one or more conditions where: (i) too few conditions are covered or coverage is inadequate; (ii) amounts of out-of-pocket expenses, with or without regard to family income, are excessive; (iii) coverage is perceived as inadequate;
or (iv) some combination is present. They argue that adequate coverage is the better conceptual benchmark. Note that desired levels of coverage should depend in part on the ratio of premiums to income. Bashshur et al (1993) divide the level of adequacy into three characteristics; (i) economic, (ii) structural and (iii) attitudinal. An implicit assumption with the latter is that insurance is purchased to bridge a gap between the perceived needs of the insured and services available, and thus underinsurance in an attitudinal sense means that this gap is not adequately closed for that person, and this may not be generalizable. Blewett et al (2006) argue that there are two main limitations with calculating the economic dimension: (i) the first limitation relates to defining the ability to meet out-ofpocket expenses, which will differ more than proportionally across income levels. Abraham, DeLeire and Royalty (2010) argue that moral hazard also distorts threshold measures and makes them inaccurate as out-of-pocket expenses are positively related to benefit coverage; (ii) The second limitation relates to the implicit assumption that there is a consensus regarding what benefits are necessary within an insurance policy, when in fact this will vary across households depending on household factors like income, composition, risk-aversion or ethnicity. Blewett et al (2006) find three main limitations with calculating the structural dimension: (i) issues around the determination of what constitutes an adequate policy package; (ii) issues around changes in solutions to events; and, (iii) issues around adequacy of access to solutions. Blewett et al (2006) further argue that the limitations with calculating the attitudinal dimension relate to: (i) inaccurate assessments by the insured of the risks they are exposed to; and, (ii) inaccurate assessments of the effectiveness of solutions covered by policies. This suggests research needs to index measurements of perceived unmet needs, and to weight measurements of satisfaction. There can also be a need to adjust for incorrect information or perceptions of risks faced or policy coverage.
Bernheim, Forni, Gokhale and Kotlikoff (1999) were the first to address these issues by using a formal life cycle model to evaluate needs, which includes a broad array of demographic, economic and financial characteristics. They regard the level of life insurance cover to be adequate if it allows an individual or their children to sustain their living standard upon the death of a spouse. This coverage level cannot be generalized as the calculation has to take account of differing household characteristics. This is the basic approach which this study follows.
Methodology
This study explores two key outputs. The first is the proportion of households which are non-or underinsured; the second is the extent of this underinsurance. The latter is estimated by the percentage difference in achievable household consumption between what is defined as adequate insurance cover and the level of actual insurance cover held.
We covered life insurance, income protection insurance (IP), trauma insurance and total and permanent disability (TPD) insurance. All life insurance is term.
This study defines "adequate coverage" for IP as the industry standard figure of 75% of pre-tragedy net consumption. Note that this will clearly be inadequate if the disabled person has higher than normal consumption or healthcare needs. However, insurance is not normally available for more than 75% so using a higher figure is not appropriate as a measure of underinsurance. Adequate cover for trauma is taken as the greater of $50,000 or six months income, as statistics indicate 90% of injured or sick workers have returned to work within this time frame. Note, however, that some of these workers may not return at the same pay rate, so extra cover may be needed. Consequently, IP and trauma should be regarded as complements, not substitutes.
Adequacy for life insurance and TPD are more complex. An example of this is a couple with highly unequal earnings, where some higher earners may feel an obligation to ensure the lower earner continues to receive their pre-tragedy lifestyle, whereas others may not. For simplicity we have ignored these issues and assumed post-tragedy life style is maintained at least at 60% of prior joint consumption, plus an extra 20% for children.
There are two approaches to estimating life insurance cover. The first approach is simply to estimate the present value of future income earned by the insured person and insure for a set proportion of that, say 80%. The problem is that no account is taken of the actual needs of dependants or changes which may reasonably be expected to occur in the future. The second approach is to estimate the present value of the gap between the actual needs of dependants and their ability to earn an income. This is more flexible as it allows dependants to respond to events by measures like re-entering the workforce. This is the approach we use. Actual insurance cover will depend on estimated consumption needs of the household.
When calculating household need for insurance coverage we adjust for: (a) the difference between earned net income and consumption, due to savings; and, (b) the reduced need for household consumption due to the death of the insured. Savings after tragedy are adjusted to reflect the lower earnings of the survivor, as any savings which would have been made by the deceased earner are capitalized within the life sum.
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Introduced by Ando and Miller (1963) 5 This is currently the age of entitlement to NZ government superannuation. The model is robust to changes in this assumption as all sides adjust.
Savings are assumed to be consistent with a life-cycle model with certainty, so consumption is smooth
7
, and at a level consistent with research 8 on non-house savings for their income deciles. There was assumed to be no significant difference between the savings rates of insured and non-insured households, as no differentiated data was available.
We adjust for reduced household consumption due to the death of an adult by using the Housing expenditure is complex as the stream of housing expenditure does not correspond, even vaguely, to the stream of housing services. Given our data did not provide an adequate breakdown we have not separated out housing costs.
There will also be one-off expenditures after the death of a spouse, as well as additional life insurance to ensure dependants have sufficient resources if the remaining spouse dies. However, it is inappropriate to assume households want to smooth these expenditures, so they are not included in equivalency scales. We instead assume a set need for $12,000 to cover funeral and associated costs.
There are also issues with the death of a non-earning spouse, so they will have been providing services, like childcare or cooking, which now have to be purchased. Therefore ideally an earning spouse should insure the life of a non-earning spouse. However, as there is no recorded income, life cover has to be based on assumed future earnings and 7 Moore & Mitchell (1997) showed that when life expectancy is uncertain consumption will tend to rise until retirement and then fall subsequently. (2004), Gibson & Scobie (2001) . Note that the lower 4 deciles do not save on a net basis as NZ Govt Superannuation is set at a level which preserves or improves their level of consumption. IP cover cannot be purchased. A non-earning spouse is assumed to return to the workplace part-time at 40% of the median wage, when the youngest child is aged six, and work full-time when the youngest is aged eighteen. We assume that future earnings grow at a 1% real rate (net of inflation) which is based on an average of GDP growth taken over the 2000-2010 period. Non-house investments earn a real return of 4%. After retirement 3% is extracted annually for spending so the investment sum grows by 1% every year. Government based superannuation is assumed to be available at age 65, with the current single rate of $17,648 assumed to increase annually by 1% real. Given that health needs rise with age, our assumption may imply reduced real consumption. We also ignore any additional private superannuation as we had no data on this, and it is not widely used in New Zealand, outside the civil service. NZ Government Kiwisaver entitlements are ignored as sums accumulated are currently comparatively low.
We assume that the households have unrestricted access to any social welfare benefits or ACC payments they are eligible for and that normal income/asset testing rules apply.
Similarly, normal changes in income tax and ACC levies are included. As of April 1 st 2011, the domestic purposes/widow's benefit paid $16,995 gross per year or $326.82 per week ($288.47 net at M tax rate). An extra $20/week can be earned if childcare is involved making the gross $18,035. This is rebated at 30% for any gross income earned between $5,201 and $10,400 and at 70% over that. There is an unsupported orphan's benefit of $8,446 net p/a per child. We ignored changes in this benefit with age of the child. These benefits and rebate levels are assumed to grow at 1% in real terms, in line with consumption growth.
Note that we do not view our calculations as providing a perfect measure of the amount of insurance required to provide a stable post-tragedy lifestyle; instead it merely gives a reasonable benchmark of financial vulnerability. Tests show that our results are robust to the assumptions, with variation tending to higher levels of under-insurance.
Data
The analysis that follows is based on an on-line survey of 2,000 people carried out by AC Nielsen in June/July 2011 for the Financial Services Council (FSC). This asked 67 detailed questions about household characteristics, finances, insurance held and attitudes to insurance. 175 respondents did not provide sufficient data on their income to allow their answers to be useful. The remaining 1825 respondents from a national total of 1.3 million households imply a sampling error of less than ±2%. When sub-samples are used this may increase to ±3%. Respondents were restricted to those between ages 18 to 65, as excluded groups had differentiated needs for insurance 11 . Over-sampling was done for Maori, Pasifika and Asian segments of the population.
It is important to note that not all those with insurance provided information on the actual amount of insurance held, with many reporting they did not know the level of insurance they held, or provided inconsistent data. These were excluded as required, thus the total number of respondents can vary between questions. Because of the high quality of the survey design and the size of the sample, sampling error is estimated to be low.
Results
The survey results show rates of life insurance ownership which are similar to those in the US or Australia. Levels of life cover are also comparable. Similar results are obtained for TPD, trauma and IP insurance.
There is no indication that there a national crisis with overall take-up rates of life insurance ownership, though there is strong evidence of high levels of underinsurance as levels of cover do not correspond to actual financial vulnerability. There is also evidence of inertia in coverage levels. There are also indications that calculations of required life cover are inadequate, as illustrated by the typical underinsurance of the primary earner and over-insurance of the secondary earner.
The survey shows that the biggest issue within New Zealand seems to be the low levels of ownership of personal insurance around permanent disability, such as TPD or longterm IP cover. This may be due to a perceived lack of value for money, that is, high premiums for expected benefit. Our estimate of the total level of life underinsurance is $141.918 billion. The estimate of lost tax revenue to the national government is $2.2M. Estimates of benefit saving to government per fully insured for family groups of $9,017 p/a, for the non-family groups of $6,638 p/a. If this figure is used at 50%, then the implied saving is $3,319 p/a per impacted household. If assume that there is 50% underinsurance then the implied national savings from full life insurance cover is $3.5M.
Estimates relating to disability are vaguer as disability incidence and duration data are not available. Using estimated incidence rates and combining the family and non-family groups would thus give a ballpark estimate of implied savings to government of full IP insurance of $25M to $35M. These figures can be used when looking at studies of policy measures for increasing the uptake of personal risk insurance. For example, they could be applied on a per capita basis on a cost-benefit when analyzing possible remedial government policy measures. Table 1 shows that life insurance is held by at least 40% of all income levels, and on average most income groups are underinsured. The higher income groups generally have less adequate life insurance. Table 2 shows that low proportions of all income groups hold the other forms of personal insurance, but the higher income groups hold these forms of insurance at relatively greater proportions. As welfare payments will adequately replace income for the lower two groups, it could be rational them to not hold IP cover. Table 3 shows underinsurance by ethnic group is reasonably consistent across the groups, with all ethnic groups are underinsured, though underinsurance is particularly high for the Samoan and Other Asian groups. However in comparison to the wide ethnic differences in the US, New Zealand ethnic differences are low, indicating insurance companies are doing a good job here. 20 The Total for both N1 and N2 includes those that had a "Don't know" response for income, which are not shown separately in Table. 21 The other ethnic groups included in the survey were too small for results to be reported. These groups were Tongan (N=19), Korean (N=1), Others (N=12), and Don't Know (2) 22 No Total rows are provided for Tables 3 and 4 as the information would be the same as the Total rows in Tables 1 and 2 respectively. Table 4 shows under-ownership of the other forms of insurance is the markedly lower levels for all three insurance types for the Other Pacific Peoples group. 
Maori
Household Groups
We created eight typical family household groups, as a means of better understanding.
For these groups we assume that net assets, house equity or investable, levels are the average as stated by respondents in the survey. A government disability benefit of $13,090 p/a is assumed available, so little is gained from IP cover for a worker below $30,000. We assume that current annual earnings determine the level of consumption which is to be maintained by insurance cover, thus ignoring any increases in household consumption which would reasonably arise from normal job advancements. We also ignore any increased expenses as children age. Both of these induce a downward bias in ideal cover levels, and thus in the extent of underinsurance.
The ideal life cover figure we use includes a sum for maintaining consumption levels after retirement on top of listed assets. It is appropriate to include this in life sums for the younger age groups, but this assumption has little impact for the younger groups due to time discounting. It does, however, impact on the wealthier couples within the older age groups.
The household groups are: and Trauma needs, as any permanent interruption to the ability to earn a living has a high present value. The level of IP cover will depend on the gap between incomes and benefit level. Rates and levels of insurance cover for this group are given in Table 6 . Single people should rationally have low rates of life cover and high rates of the other types. Our survey, in contrast, showed 32% holding life cover, possibly mortgage related, and very low rates of other personal insurance, leaving this group vulnerable. The higher average trauma insurance level may reflect sound advice for few who held it.
The level of non-insurance is substantially below that for the US and Australia. The need for life cover can, however, be low in this group if there are no, or limited, needs for dependants after death. There should be higher needs for insurance products that look after the insured person, given there is no spouse to fall back on. Table 7 shows that for the simple estimate of the required level of insurance, the average level of underinsurance for life is not substantial. On average, the level of trauma insurance held is well in excess of requirements. Once the more formal calculation is done taking account of the respondent's circumstances, the level of underinsurance decreases dramatically, and on average the respondent has more life, TPD and Trauma insurance than required. However, the higher levels may be in recognition of possible future needs in the expectation of future income rises and future dependents. Table 8 shows that levels of underinsurance for uninsured single households are substantial. 
Household Two -Young couples, under 35, without dependants
In the case of young couples 26 , there may be life insurance needs if there is a substantial income gap between the couple, and there is a felt need to support the lower earner after death. There is therefore no basis for an ideal level of life ownership with this group.
There should, however, be high rates of ownership of TPD, Trauma and IP, as any 25 The negative figure indicates over-insurance. 26 'Couples' are those in a self-defined relationship, and includes non-married couples.
permanent interruption to the ability to earn a living has a high present value, or the uninjured partner cannot easily replace lost income. Note that a non-earner cannot obtain IP cover. Young couples are more likely to hold insurance, and to have higher levels of insurance, than the singles. The very low percentage of this group who own TPD, trauma or IP cover implies that even middle or higher income couples would be completely dependent on their partner, government welfare, and, if need be, residential care, in the event that an incident occurred. The burden which a permanently disabled spouse would place on the able-bodied spouse when there is inadequate financial support has major implications for the survival of the relationship. Table 10 shows the substantial levels of underinsurance. There are some differences between the amounts of insurance held for each person, but the small numbers reported mean that no generalizations can be made about the relative levels of insurance held.
There are 332,700 couple households of all ages. On average the young couples should have over $350,000 insurance on the life of the first earner and nearly $150,000 insurance on the life of the second earner, and for the uninsured this is a relatively substantial lack of insurance cover. 
Household Three -Single parent with youngest child under eighteen
In the case of the single parent household there are obvious needs for clear estate and child care arrangements, as well as sufficient life cover to ensure children have sufficient funds for their guardian to maintain their living standards above orphan benefits 29 until age 18. There is need for TPD cover, especially as there is no spouse to provide support and to care for children. Table 12 shows that levels of cover of all the types of insurance are higher than for the singles or dependant-less couples. However, given the vulnerability of the children, the low levels of TPD, Trauma and IP cover are a concern. It is reassuring to note that levels of cover are reasonable. Table 13 shows that on average these households hold excess life cover. This suggests recognition by those that have insurance of the importance of having an appropriate level of cover. The low response rates for TPD, trauma and IP restrict the statistical significance of underinsurance for those types. Table 14 shows the gap for uninsured households. 
Household Four -Family with one earner, children of any age
In the case of the family with only one earner there are obvious needs for substantial life and TPD cover, as well as clear estate arrangements. There will also be major Trauma and IP needs. Levels of cover will be high as any permanent interruption to the ability to earn a living has a high present value. Note that a non-earner cannot obtain IP cover. Table 15 shows quite a high rate of life insurance ownership on the main earner, comparable with the US and Australia, which have set cover under compulsory superannuation schemes. This may be related to the high rates of home mortgages in this group with associated life cover requirements from the lender. There are still significantly lower rates of cover for TPD, trauma and IP. Table 16 shows there does not seem to be an issue with underinsurance for the main earner. While the high rate of life cover on the main earner may be associated with life cover held as a compulsory part of a mortgage, that level of cover does not seem to be inadequate. We also show that on average the 2 nd adult in the Single Earner Family
Household has more life and permanent disability insurance than required. Table 17 shows the insurance gap for uninsured households. 
Household Five -Couples with two earners, youngest child dependent is under five
In the case of families with pre-school children there are obvious needs for substantial life and TPD cover, as well as clear estate arrangements. There will also be major Trauma and IP needs. Note that levels of cover will be high, but not as high as Household Four, and will vary depending on the level of asymmetry between the couple in earning ability. Table 18 shows lower rates of life cover than Household Four, though the differences are not statistically significant. There are, however, higher rates of trauma and IP ownership on the main earner, despite the reduced vulnerability of income due to two earners. Possibly this is due to dependence on both incomes to meet financial obligations. These rates of insurance ownership are comparable to the US and Australian rates. Table 19 does show that levels of life underinsurance are substantial for this group on the both earners, particularly the main earner, compared to the ideal levels, but on average both earners are overinsured compared to the multiplier level. The survey data suggests a tendency for households to cover both earners to similar levels, despite differing financial vulnerability. Table 20 shows the insurance gap for uninsured households. 
Household Six -Couples with two earners, youngest child aged 5-12
In the case of families with young children, there are obvious needs for substantial life and TPD cover, as well as clear estate arrangements. There will also be major Trauma and IP needs. Note that levels of cover required will be high, but not as high as
Household Five due to a shorter period to retirement as the average age of the parent's increases along with that of the children, and will vary depending on the level of asymmetry between the couple in earning ability. Table 21 shows that similar but slightly higher rates of insurance ownership relative to Household five, though lower rates of IP. This could be due to the greater financial flexibility of these families with two possibly full-time workers. Table 22 shows similar results to Household Five, with substantial underinsurance on the life of the primary earner and over-insurance on the life of the secondary earner. The existence of two incomes means a lower need for insurance than for the previous household type, but the need is still substantial and the lack of insurance is a concern. Household Seven -Couples with two earners, youngest child aged [13] [14] [15] [16] [17] [18] In the case of families with teenage children, there are obvious needs for substantial life and TPD cover, as well as clear estate arrangements. There will also be major Trauma and IP needs. Note that levels of cover will be high, but not as high as Household Five or Six, and will vary depending on the level of asymmetry between the couple in earning ability.
Rates of insurance ownership and insurance levels, shown in Table 24 , are similar to the earlier family household groups. Low response rates restrict the statistical significance of results. Table 25 shows similar results to Household Five, with substantial underinsurance on the life of both earners. Table 26 shows the insurance gap for uninsured households. Household with no dependants In the case of older couples, there are substantially lower needs around death, providing only sufficient accessible funds for coverage of any income gap to retirement of the survivor, a funeral and clear estate arrangements. This will vary depending on the level of asymmetry between the couple in earning ability, and the funds available to support retirement. There will be lesser TPD, Trauma and IP needs, as any permanent interruption to the ability to earn a living will have a lower present value.
Note that the majority of the life insurance sum is to secure retirement income, and as retirement is closer the future value of the net assets saved is lower, so the life sum increases. The sum required to sustain the present standard of living in retirement should have been substantially secured at this stage with higher investments than we assume, so life sums without retirement investments are also listed. There will be an increasing issue with escalating premium costs. Table 27 shows decreased rates of ownership of all types of insurance, especially on the secondary earner. Table 28 shows a moderate degree of underinsurance on the life of both the primary earner and the life of the secondary earner. However, the ideal figure uses inadequate data on levels of assets so the levels of insurance held could be appropriate for current expectations. Table 29 shows the insurance gap for uninsured households. 
Determinants of Underinsurance
Still to come
Analysis of results by AC Nielsen shows similar reasons for non-or low levels of disability insurance cover as for life and show that the main reasons cited by respondents who do not have cover relate to it not being important or too expensive.
Similar results were found for levels of inadequate cover.
Other survey results show that respondents did not regard personal insurance as a priority, or had not given it much thought. This implies that New Zealanders generally do not, or do not like to, contemplate adverse events and their financial impact. It can be hard to recognize vulnerability to rare events. The industry as a whole is responding to this by trying to simplify the process and approach customers in low cost avenues like websites. These websites, however, generally have extremely low quality cover calculation tools and advice, and do not offer the personal contact which is often an essential ingredient of an insurance purchase. There is a strong need for promotion of non-life personal risk insurance products.
However, given high rates of life insurance ownership within families, the main issue is lack of periodic review of cover levels. Childless singles or couples do not seem to contemplate their vulnerability to medium term or permanent disability, possibly because of a lack of trigger events. There seems to be a general lack of trigger events around disability insurance decision making.
Extent of Underinsurance for Life Insurance 31
It is important to note that while rates of ownership of life insurance are low for some groups, within the key family groups there is little evidence that ownership rates are too low. There is, however, strong evidence the levels of life cover held are inadequate. Table 31 summarizes the percentages within each group who have "inadequate" life insurance cover (more than 20% below ideal) and "severe underinsurance" life cover (more than 40% below the ideal). This indicates that while New Zealanders do, in general, own life insurance, they do not own adequate amounts, and they do not distinguish between the cover on asymmetrical earners and do not adequately estimate their underinsurance gap. Using the data from the survey we can estimate the extent of underinsurance for New Zealand, which is shown in Table 32 . The level of underinsurance for each household type at the national level is calculated as P*N*U1 + (1-P)*N*U2 where: P = the proportion of uninsured N = the number of households in New Zealand U1 = Average underinsurance for the uninsured U2 = Average underinsurance for the insured
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The level of underinsurance is only in respect of life insurance on the life of the main income earner in two-income earner households. The total level of life underinsurance is the sum of the final column, $141.918 billion.
The conditions that must be noted with respect to this estimate are:
 Some portions of the New Zealand population are excluded, such as households comprising more than one family and households with dependent adults. 33 The respondents who answered "Don't know" as to whether they hold insurance are excluded from these calculations, so the proportions will differ from earlier tables. 34 Underinsurance data is based on all couples in the sample, which includes but is not limited to the Young Couple and Older
Couple household groups used in this study. 35 Underinsurance data is based on the four family household groups in this study: Single earner family, Pre-school family, Primary school family and Teenage family. 36 Where the level of underinsurance is negative indicating more insurance is held than necessary, the level of underinsurance is assumed to be zero.
 Those respondents who did not know whether they have insurance or did not supply the level held are excluded.
 This assumes that the formal estimate of the ideal level of insurance used in this study is accurate.
 The calculations rely on the information supplied by the respondents.
 It is assumed that having no insurance means a person is underinsured, although non-insurance may be appropriate in some cases.
Thus the figure should be regarded as ballpark, though the conservative nature of the model means that it is likely to be on the low side.
Conclusions
Our study is the first to model the full range of personal risk insurances using a comprehensive life-cycle needs analysis. We show that results coverage and levels from this method can differ sharply that obtained by simpler methods. We also show that under-insurance is a substantially larger problem for non-life personal risk products, and this needs attention by international researchers.
The results show rates of life insurance ownership and cover which are similar to those in the US or Australia. There is strong evidence that levels of life cover are often poorly chosen, with little relationship between ideal cover and actual cover. This indicates that the considerations of New Zealanders about adequate insurance cover levels, or the advice they have received, is inadequate.
Caution is needed with insurance discussion as a degree of underinsurance may be appropriate. Our results do show, however, that for the majority of family groups the death of the main earner would result in a drop in present net consumption of more than 40 percent. There is likely to be an even larger impact if either parent suffers permanent disability or medium term illness.
There is a major need to educate New Zealanders on the hazards of disability, which is statistically more likely than death.
The reasons for decision making around life cover levels need research. It could be noted that modern family structures are becoming more flexible, with fewer nuclear families, so the traditional insurance market is disappearing. Insurance company products and marketing seem to not be capturing this new family complexity. We found that traditional insurance measures, like income multiples, do not correlate to actual needs.
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